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(MDS).SOBUM, consistingof modulesin ASM 86andPASCAL 86
whenusedwithproperhardwareinterfacecantransferthebusmessages













erfaeerequirementsfor su~systemsconnectedto thedata bus.Someof the
.ey-elementsarethebus-controUer(BC),theembeddedsensor,thestandaloner mote
rminal(RT), twistedshieldedpairwiredatabusandtheoptionalisolationcouplers
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(Fig 1). In thispapersinglelevelbustopologyisconsidered.In thistypeof networ:
asingleshieldedcoaxialcablewithtenninationsoneithersideconstitutesthe1M
bus.Eachterminalcalledasa remoteterminalisconnectedthrougha transform
on to thebus.These RT's are functionallyindependentunitslike flightcontr,
computerfirecontrolcomputer,displayandkey-boardpaneletc.
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.e RT respondsto the BC and hencethis type of protocolis calledas
,mmandlresponseprotocol.Fivetypesof messagetransmissionsissuedare:
.) BC toRT - calledasreceivecommandwheretheT/R bitissetto logic'O.The
RT receivesthespecifiednumberof datawordsandlaterRT respondswitha
statusword.
I) RT toBC- calledastransmitcommandwhereTIR bit issettologic1.TheRT
transmitsastatuswordandfollowsit withdatawords.
c) RT toRT - TheBCfirstdesignatesthereceiverandimmediatelyissuesasecond
commandwordtodesignatethetransmitter.The statuswordflowsfromthe
transmitterand followsit with thedatawords.The receiveranswerswithits
statusword.
d) Broadcast- ThecontrollerissuesareceivecommandwithRTa4;idress-31followed
by datawords.All thosewith broadcastoptionsrecognisethatRT addressof
31impliesbroadcastmessagetransferandrecievethedata.In RT to RT type
of broadcastmessagetransfer,thetransmitcommandis issuedto thespecific
RT whichtransmitsthedataword.





All thetransmissionson the busis governedby the buscbntrollerusingthe
Immand/responsem thod.Themonitorperformstwodistinctfunctions- (i) It listens
all addressesor asubsetof addressesandstoresthedataforfurtherprocessing.
) It actsonthedatatoresolvehigherlevelsystemconfigurationo~buscontroller
s.
2. SOFTWAREFOR BUSMONITOR (SOBUM)
, SOBUM is an exampleof howtheIntel MDS canbeusedto matchthe
rformanceof thehighcoststand-aloneunitsandalsoimprovepnthem.Theusers
SOBUM caneasilychangethesoftWareto suittotheirneeds.SOBUM performs







The messagetransactiQnsthat takeplaceon thebus hasto be analysedand
sentedin userunderstandableformats- unitswhichmakeupBC address,RT
'ess,TIR bit, subaddress,modecode,datawordetc.A typicalsituationwhere
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SOBUMworksis to trackthemessageexchangesthattakesplacebetweentwo
subsystems,ayflightcontrolcomputer(FCC) andfire controlcomputer.For a
particularmodethathasbeenchosen,say,airtoairorairtosurfacerole,thedesigner
wouldliketo knowhowthesystemis respondingto thecommand.Assumingbus




The MDS will havetobeinvariablyusedin thedevelopmentphasebecauseof the
supportit givesfor themultiprocessorbasedsystems.
3.BUSMONITORINTERFACING
The databus canbe integratedwith MDS by makinguseof DataDevice
Corporation's(DDC) BUS-1553andIntel'sSDK-86cardasshowninFig.3 and4,
Bus-1553is interfacedwiththedatabuson oneendandon theotherendits16bit
dataoutputlinesareconnectedtoportsB of 8255(1)and8255(2).PortsA andC of
8255(1)andp,!rtA of8255(2)areprogrammedasoutputports.PortB of8255(1)


























































typeoutputedasRSThasto betakenintoknowwhetherit is acommandword
ot.RB andVWR signalthepresenceofvalidRSTandthepresenceof validword
he16bitdatabus.HenceRB, VWR will beconnectedastwointerruptsto8259
tattheinterruptserviceroutinescantakein syncwordandbuswordrespectively
1Jghtheinputports.Two linesofportC of 8255(1)areu3edtomakeBUS-1553
atein receivermode.This is madeby keepingreceiverstrobeat logic1.The
mitterisinhibitedbyapplyinglogic1to TX ofBUS-1553.Thepin receivesync
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SOBUM consistsofthefolowingmodulestoperformthetaskofbusmonitorin
(a) An ASM86routinecalledBUS-WORD. ASM invokedin ICE-86modes
collectingthewordsthatflow on thebus.Th€synchronisationis achieved
theinterruptsRB andVWR givenbyDOC'sBUS-1553Bdevice.Thebusw(
aresequentialJystoredin theRAM areaof SDK-86card.At theendof pr~
numberofwords,thedatais transferredto discstorageareaandthenit en
off-linemodecalledbythesystemasDEBUG86mode.
(b) AnothermoduleofSOBUMin ASM86calledasANAL YS. ASMisthenca
whichtransfersthesaved atausingtheregisterpairsES andDI withC)
thecountregister.Thisperformstheseparationoftheelementsofthebuswe
suchasRT address,T/R bit, subaddress,modecode,wordcount,dataw(
andstatusword.
(c) An ASM86routinecalledasCMD-TAB generatestheASCII valuefor e(
digit.5Thisusedasdisplay,makesuseof ASCII valueof eachcharacter.
(d) The PascalprocedureREM-ADDR iscalledtocommunicatewiththeuser
select the mode-codesor terminalactivity sc\ection.iJThe subrout
MODE-CODE comparestheparticularmodewiththeallowedmode-codes(
hencedetermineswhetherit is legalor illegal.TheprocedureWRITE-MOl
displaysthemodecommand.The terminalactivityselectionwill leadto
choiceofwhetherallRTs activityistobedisplayedor thatof a selected
The PascalprocedureWRITEIT takesin theaboveinformationgivenby
user.IncaseofselectedRT activityisdesiredbytheuser,theprogramcomp
anddisplaysthetransactionson thebusconcernedwiththeselectedRT 0
The procedureWRITEIT takes the variablesRT-ADDR, TR-RI
SUB-ADDR, WC-MC of the bus-wordas arrayof four characters.If
bus-wordis a commandword thenthis programmewritesits RT-ADI
TR-REC, SUB-ADDR,WC-MC andwritesitascommandword.Uthebus-w
is a statusword,thenthisprogrammewriteseachdigitof statuswordin bin
representation.This is achievedby using a look-up tablewherebin;
representationf Hexdigitarewrittenin anexternalfile calledNUMS. Ev,
timea Hexdigitis pickedthecorrespondingbinaryrepresentationisreadfr



























setup registersES, SI, DI for accessingtheglobalfile whereSAVE system
hasdumpedthe 1553Bbustransactions;
for cx:=0 tocountdo





{seekuser requirementslike uniqueRT transactions,unique
transactionsor modecodetransactionsor RT-RT transactionsor aU;
seekdiscfile or VOU options}
reinitialiseSI, DI values;
for temp:=0 to countdo
begin
moveSYNC [SI]tounit-word;








MODE-CODE, WRITE-MODE; {proceduresfor checking
illegalmodecodesanddisplayingthedetailsof thecode}
end;{mode}












SOBUM, a softwarepackagefor databusmonitoringhasbeendevelope<
debuggingtool in thedevelopmentphaseof datacommunicationon the1553B
basedontheIntelMDS. SOBUM runon theIntelMDS withits residentsoft~
toolsandmultibusenvironmentprovidesa cost-effectiveandbetteralternative
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